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ABSTRACT : PURPOSE: To obtain an optical shaping apparatus capable of performing optical shaping 

while uniformly distributing a powder throughout a powder mixed photo-setting resin by 
applying vibration to the powder mixed photo-setting resin. 

CONSTITUTION: A powder mixed photo-setting resin is introduced into the tank 51 of an 
optical shaping apparatus and defoamed by evacuating the tank 51 by a vacuum device 
60. Next, an elevator 53 is inserted in the tank 53 and vibration is applied to the powder 
mixed photo-setting resin by a vibrator 57. By this method, a powder is uniformly 
dispersed in the flowable photo-setting resin. Subsequently, the elevator 53 is fixed at a 
predetermined position and the photo-setting resin is irradiated with light in a desired 
shape to form one cured layer 52. Vibration is stopped during the irradiation with light. 
Then, the elevator 53 is raised by the quantity corresponding to a newly formed cured 
layer and, in the same vibration applying process and the same light irradiation process, 
the new cured layer is formed. A plurality of cured layers are stacked by repeating this 
operation to form desired three-dimensional cured matter. 
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5 6. ^4^.^.S5?, &CXRBttB6 0«att 
&C£*>*t?**. 5fc, MM£B6 2 tflwr* Cite 
6* 9<c|ttrr*C C0*OttMMtBic 40 

[ 0 0 7 5 ] ( ii> »5fea^BfkttW»«r«l'fcH^5c 
X 'J -*> KH0»MflHfkttBd ,: > 4 2 

ore. »Al*. fljU**>*©a*6«B#A6*l*J: 

SBfcWt*, * > * ft > 7 CigStC-T ^ C £ ^ 50 



8- 15066 2 ' 

14 

J:-»*CttiSfttf ->fc. *>*rt<DtSE&t*0. 0 9*6 

[0076] «i»r*«itBr=*5EMtt#«:a»b 
fc (01 7- 1 9ft*flR. £fccn6®H*-C«iS*B 
Ol2ftt#&W0fc> o *>>rttcxl/^-*ft»AU 
±!2lM*frft^* &#Rr»*«^*W*t«t«l««:H** 
ifl*.fc 1 7 ) o CntecfcoT, &m<D£Bfktt« 

n%<£(c*)-ic®^&&n2i*tco c<ommt % 

sH*fta£«T*B, #BW'r*X«bl»'C, a«wicai 
*fc. Sttl*. «65fe*Biktt«H*. K-CBftl/Jai** 

[ 0 0 7 7] xia-$ ftWtfcDiiB, Hfl*5&® 
tcifcg $nfc^7A,5 5 Mffi* 6ig<fcS— B #K O 
fc. MEfflic»BS*ifc*r*A*B3*60. 
0 2roik-ftiC|ll*l/fc. C<Z>x U^- frOf^jfrEfiSkiS 

[0078] A«BB0>BW«:HIMl'. -s^o 
MbBfcBflXO*: (E118)o *ftW'Ctt, 

Ot^J:^. B*«rf#±l/fc. *SBlH<DB»-C»* 
->4^(c±5|-r& (HI 9) • 

[ 0 079] *xsac5*fWH 

f»«. C CD Bff «B 0 iS (./ -CWkB^WMIfli^B 

[ 0 0 8 0 ] «ao««*!fi^snft:«, x 1^^-^^: 
[0 08 1 ] *M*MI*. S«S«:a*flE>SHE*BlfiS'C* 

Will*, *»*ft«r'«aiifcttfl>*BfkttSfiSi»* 
<Dja«iKDxa«:BWfc*. *»^xi*. co>xfi*aw 

[0082] |?5ii«2 

( i ) »*«S*B(ktH»B*H^A:«jS«fflB 

^-5. B70>^fi^.Bi*. «!XKd«BibttlHn7 0 

4ft#S'*^>?7 l«:^T-6o ^>^7 1 

Ci. »*«6j6Bfkli«B<CfiJft*^it&A;i6<C'«a7 
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cci* . $ > *fflffitc#m^S$Wa§fcBr 6 c £ Wf * 

I/O. EK, B7CCfcl^C. Jfe«l«r^it^>^S7 51** 

5k« d*Bf UNHK>W tSB©J5*«r«B«r & fctoOx u 

**;U:^cc|£tf6nA:T*f :*x-* (EJ^-T) tcj: 

[ 0 0 8 3] ±iacoj: ^KttsSSnfc * > i?±^i«tt 
ttllBaQWBd Ittfci&Bte, * > J? 7 1 £TSSi^ 

S K ft £ J: ^ K ^ • * > ^ 7 7 0* H* 0 fl W *VC i, > 4 . 

E«cI4^m-u:«* > *±a*c»Bsnfc*W8 oa>& 

[ 0 0 8 4 ] K^ffDOttStt. J:§2££te0i 1 ilUfe 

8 4*Ml/ti»t<>J:(r». S4$ifiai&S8 4». 
-*7 3, *S8 0, &M€#>14KB7 5, BtCtttie 
«B7 8CC*tt^n'Cl-4. CO>*J^^S8 4^<*:0, 
xu^W3. $M8 0. Bft*5*.6ffB7 5, & 

o'ssffl^S7 8 * i j&rwsrc* c <l#-c* . *rm*b* 

[ 0 0 8 5 ] < ii> to*Mttittffln*mi*tc=Xfb 



(9) 4*83^8- 1 5 066 2 

16 

[ o 0 8 6] a^r, ^enfca&ftttcc^ifttt^i^ 

10 xmte&lT^tc. *>»|*ieKEat*0. 0 9-0. 1 
nwHq'C*) -7 Al. 

[ 0 0 8 7] vXor-j^^^Sr'HvX^jil*:?:^^ 
Ac <B2 0-2 2«:4MR. UU Cft60>H+'Ct*, flft 

120. c<o*is*~*<D®to<ombffitb&m%.zct 

[ 0 0 8 9] ftfrffifli^KKffidtU -*S#<D 

itrj, - Aio m mo&vttc wm&wt o a: hit* »± 

30 I/. HddW^Ml^A: <S2 1 ) o vX<Cx^^-»*Sfr 

^±»cc*Hir4J:^iC«A:^B(kB«:fPflW'4. CO) 
SfP ^ 0 & U *C«gf £ ff&JS fS* S+a & C L It J: ♦) 

[ 0 0 9 0 3 iKBOKWMSnfcfjL 
40 [ 0 0 9 1 ] *J0kM*. ^tC!S^ ©StR^BJttr* 

[0092] «2SM3 
50 a x - * -SrsStti *: c <t i f 4^B^O' C <C«^S«r 
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[0093] ( i > »5BS^*«S(tttl«Ji»<r»<r^c*a6 

wr* 0 *>*7 i^isffiKii »*si£r*sgfkte8tis 

Bfc flil * * C ± * , * fc»s*s ©aw t>±K*fc 

[ 0 0 9 4 ] Efc*&!V!4>ltBI*. ±82XftM 1 £0M 

8 4 ^^t/CC^f^Jrcs &MMKI18 4(1 xl^ 
-*7 3, XB8 0. &S3!)2#;l££ig7 5, 

#«8 0. iBtt«:^*<&5gfi7 6, 5: 

1 0 0 9 5 3 ±i2©J: ^«S.»a$n/ciSf > *tCtfg<?S>2ft 
B#i&S<*n*. fifths*! *>^7 1«rS«tifc 

C?ttA£ttS? 8£*>*7 1 £*iiiI$i**;W7-7 
9£9*&, asS?&^BCD*.»v-7 8^^>f 7 i±fcB 
ICHli, ^'<-7 6^W7 7 9©- UteSMfKaM 

Btt«*:0 £>*I^^K3n£ 0 *>*f*3Kti:. ft;* 
MftfAti &JL&m9 tCifrUtcJ: IttL&Wt 

tt*'<-cc<i *> **fKB«3nfc#«8 o*»6&7 

Ml* SB 8 lW*)»tt6nTC'*, «iflWM8K8 1 
tl fm^ft*£<ffotiZ£1%1ttK9MZCt 

[0 09 6] H4cHUMB8 111 7»f»x-^ 
[ 0 0 9 7] < 1i> »*y}i \ kttJH S§ ft J*H ' fc S** 



0) ftfl9¥8- 15066 2 
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$nrc*^8 od-6*-7 7 ^m-8 3 *a i/f^A^n 

&*€lH«^*A*fl>JiaiB«»B8 1 *Bl*r*BBI* 
(.,. xi^-3r7 3«:^<-7 6rtifi«K:aBStlfcr 
***x-*8 2iCJ:*>T|!Mlt*6l», ±ia^fc«2 

[ 0 0 9 8] *X4MI1 a«(ca*cc*E^"Itt« 

Xfl'CIf ^ J: 5 * C t fcT* * 
[0099] XtttfM 

[ 0 1 0 0 ] < i ) »5K»S*Hfktt««*Jli^c*ift 

»*«**liglktt«f«5 0 fciftS'S'* * > * 5 1 . x u 
^- * 5 3 , «B5 6 &tf tt*«£*BHfcti«B 5 0 CC 

[0 10 1] *fc, **W««fill Wft* 
ttiit C - J: ^ r & fc«>©SfiSl3£S 6 2 * Afl b *c i - r 

30 [ o 102] *M©nB». -hE»fiauc*o^»«*» 

[0 103] JB«C. -^tSPItcfei^Ci, jUmtHccfi 

<@ii r(ittsnaiftB6 2ii*Bsu?c > . 

[0 104] **, 3lOM4^n«HCNMtB«Mlb«r 

[ 0 1 0 5 ] < ii) W^^ifktit^^m^/cE^ 

A ij -*> KM©K^MHIk(tta3 0 4 2 &¥4tta3 
w m©T^ ^ • lQfafBMC'C»jSl/fc», ft 

^ ^ -7 < 0 0 £ C «L It J: r ! f o fc . 
[0 10 6] ±82 < i ) Ow^Wti^ 

50 t». ^te«l <LlH]t§tC0*CH^7cSia(*^^UA: 
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7 - 1 9 > *<0J6ii£ t < l*flifiU:tt&&B4qKS 

• it— r*' i 



[0 10 7] »*W*»**i5fk1*aW^. »WB 

i <C'Ec®ks£B Ltctt&&&6 2 ^ ->r?T-?*c h J: 

<. 02 4 tcifc-f J: ^ IC * > * 5 l«'<ffl®KafcgUfc?£ 

[ 0 10 3] »te, x U"<-**MttattB. fli*>j£M 
cclSrB jnfcWAS 5 ft Bft» &iBf k©-@ »fc 1/ 
fc. Atttttctf. J6ffltcBB3ftfc#*A»H*--60. 
0 2 wah*K:BX6l/fc. C ©x *<D#tt«>rat>i6 

[ o l 0 9 3 B<d^k»W*u -S<tt> 

MMMrflMKU*: (B 1 8 ) o *»WCt*, #©B«t* 
eclair I*, KfMIPWV l/fc 0 ^©tSS^l&T L/fc 
OU^J:^. Sft&#jfcl,fc. ftRWtoJSB'Cfitt 

*f#±i/ r t> . VO&fi? < eefljw * c i v»or. 

&#jfcU SSsam***.^ &KxU^--*3:igft:lC 

-5t^^Kl±*r* (I2]l 9> p 30 
[0110] ISl»©f8Jtt*#il*X«&tf*»W 
Sit. WW©T«ctMrr*J: SKtFfctttHfcB* 

[oiii] «a«>«*oia^sntc«, xk-« 

[oi 12] *&te&\t. ^fcataXBPUftk'C* <o 
qamoxim *#W8r**. C4>xa«stt 

?fvC«>JH*. 2 A:, tU»ftMWUAa>^«r < £ <>- 

ttWC *> 35 fcft WS*?t -> *C t> J: l 
[01 13] XIM5 

50 
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[0114] ( i > »*^^*^ffcttl^S*»C^c*3S 

K«fc*#^£g<*>«r**o a 1 2 0Wfci6««Bt*, 
»*flMrifcMkte»B7 0 fctt*** *> 5> 7 1 . x u 

^- » 7 3 , itgss o s&tt3ieie«4sa!(kttttn 7 0 tc 
0*2 -cam irfccp&mrc**. 

[0 115] *fc, *JM®ttBli. 5k«W^»Jtt*r 
t<l:<,» (Bl 2 ?littnttmtl<'C*6. > . 8«ai 

[0 1 16] *%*¥1G>£®*, ±SESfi^CttJA^50^S 
S*»ip#«iCfil:. ^Jl***-y-«fcffiUfc. »*P*B 

MJ:^(£|«tnttJ;<. H5«>J:^cc*>^cDftffl 
[0117] ( ii> »*SSiiiffcti4Siii*JH^cHiX7c 

* 'J -#> KM©»flWJWt»3 0 4 2 iWttffi3 
ii mCOT Jl ^ ^ »5K«:tt» * JfliaiW^C«tt t/fc«, IS 

[0 118] ^C^Am^^S-CH^Stftififr^a^t/ 

fc (gflfflwaas 0-2 2 mu. ^^tew-cii, 

2 5B:0'2 6> . COJSSbi*. H^TCmaitt:*^^^ 
[0 1 19] vte<: 4 xu^-^^r^'CC-iiS, Bil*>fft^ 

ft:. AftoCCttgfciftftiB** 6 0 - 0 5 mTilicmfZ O tc 
(B20>. CC9xU-<- *<D&tii<omhfcfh*T%\A.i> 

[0 120] vtiC, jfe«r«SKE>nX(cnHO, -®^<0 

ftio BO>«««HHJiS^«Slk Uft: 6*« f$it 

fc^»fl»f*iMbS«E>»«WT»3^^c (S2 2 > o -X 
tc. HteoiBSfct^iL&XfiSCX^aBWXtgX 1 . ^fkS 
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ftff *? ifi 0 TtlffcS € tt3WSf»*Mfc £ C £ IC X tj 

[0121] «ao>««*ta«3nfc«. 

[0122] ¥SMII*. ^KfatCBtKtfHltt'C*) 

-cat < Wtmc m*.t>c£i>xzz>. 

[0 124]gfiM6 20 
[0 1 2 5 3 *#W1«D«HK*. *JH«B*«:aB»«r 

[0126] *%mo>£m&. ±2mmcmx.i%*F£m 30 

>fc2p^J£(*, »£££Jra<btt{tttt£^J:<ft*re* 

ucfcj:<, Jo^flBteBBorfcifci*. Xft 
[0 127] *^jfe«a>Hvt7c*ifcfJ^srii. Mtcn 

* 0 fc <>G> £ [Si tieUta 

[0128] «IKttM^HvX7cX2»ft5^. ^lfl?RB 40 
">*>. 

[0129] < ii> »5fcSSiSfktt|HB*«l^cHiWc 

* L» K*K3»yWIHtWB3 0 4 2 i^«3^ffi3 

ore ii»i»rtt*«dAHfbltllin4>0aue so 
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2? 

[013 o ] '^v^xTtmiskmt. mmtxun 1 «C 

[0131] 50*rtlCXU^-*«:»AU ±!2&tt 
[0132] x U^-**9flEettB. 

[0133] SWC, jfeftj*fl0&ttf£!i£tu 

it. ^ffc^a:^ o o ^ s^»*^ttT i/fcoi^ 

ti^t^^feo «a©W*«4B«jwsfbUjrc 6*tf»jh 

^±#ri (019). 
[0134] vX^, HttcC-WJttft^itiXSatf^aM* 

fwr&. c <Qmt&&. o is i/ r tgf bis* ft&sg^ 
[0135] jffaMWtiwtavdti^a, xi^-^* 

[0136] **6fe04tt. ^K&*<0&¥Jm&X'*> 

[ 0 I 3 7 ] ±!2Sft^O>QB(CSBttO/cJl^f 
O^Dit>a^0 fcnFK ( l > Rtf < 2 ) <<:K^f 

6^g<D#6^i; (3) KEtfcf *Hv^7C*3S^^a« 
<Dt$B^^«r^6^tCt*-5A:iC>fc:_b^ ( l ) *»6 (3 > 
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raT*gE$5W. ( 1 > , ( 2 > . £tf ( 4 > < 1 
3 > C#> *J , *2S4K*, ( 3 > fttf 

(14) ^5 (17) X*>*o 

[0139] ( 1 > atttt<JWfc^fttt^fiStC»^€g^ 
O X ft & «ftta Sjtmt&mftK. . 

*BBH OX t^«(U3 £ »« O , C CQjHBf fc«B £S» 

x. Baia»*a^KfW^sft«s , r*iR3S , r*ft* 

%f IsttWMf 4rKI b 3 * & «fc 5 tcWSaR«*B©«*^ 

w« k»a«8«»**^ * *s»*« t , mattes 

[0140] ( H&fl > ^ffiSfltf) 1^63 tfttS? £<> 
[0141] <ftJB • **> WfflOtt»*iKr*8Hfct± 

cctsssrt x«s ^n, flM&si*— tc#s* ofc»*a£# 

[0142] ( 2 ) auW4<0*iSftttflU3«c»**ad 
A**> ftRRM L/C *«f US £ O , i* ftii f fcJS £ If US 

c®<Dc^n*iKEB3ti. MaawftjaaHB**** 

&8Hk<*i**J: ^«cBi»WP*«rt©»*«'&*Wfktt 
8IW«:*4»Wt *#RMi¥J8± , HIEffltiHEdJimfk 

[0143] <«ttfl} «HMa>4Rtf5M^-r&. 

[0144] ( rtm • »* > we#»*«^r#«<ttt» 

KW6#*. **R, &2p* £.m<S OA: C <t tc 
J: 0 . St»*a&*«gfktt«Kcc«\Ofcxr-*«* 

«k ssta o , <* 6 ccsak: £ o tt»*«^rjfewfcttf»« 

r. »»*«s*«Sfktt«i»*o»*^-tcas« 
n. ««aaiam^«nfe»^«&*«SfkttWis^6 

[0145] tt»*«*««fktt«n«:d*n* jfe«wk 

t*&saSJJj&<7>f£Si*C J: -?Xtf, #K»KftXfe«(fcOX 



3) ^¥ 8- 1 50662 

24 

o»*w*c<tx. s*»^a^*iKkttStfitois^tc 

J: * 8 fk«A±"r Z> C t & X HoC tuc J: 0 ^j^^fjr 

■Ml^ 6> ^T&KKSf* « jfi«* ^Ci ^t?^ 
10 [ 0 1 4 6 ] ( 4 > ±12 ( 1 ) tcffi4W#a6^SHlcto 

[0147] <^«> *ifi«a>e^aar*. 
[0148] <f^m ■ a*> st»5iasjfc?nktt*M«io 
a« ^ 4vc c jKtSikttiiuuiu -en-e 

toltatmit h A:i63*»*a**Wk14SW#CD«6*i^ 

ttaoro*i». isi-cc:a^*ica:^r'*vc^ci^ 

6 . &*#fcj-K>§!^ 3 fix * filfk 0 fctt^a 
ffctMSfi&UlJ: ^ 3*7ct»a(*«rjfi«r *C t/^HlSXab 
20 -?tc$ r \ St»*a^*5glkttat««C«Mi«:#X.**ai 

♦;a^*cciss?j=&^^^>c i^c j: o . ««{kttftMWSl 
&$*&&c o s*»*«** Wktt«9«»rtK: xr - 

d*S!fkttaw«:asb&»€»air * c i x* *cbt\ 

Ci^X'^6. W-bflWffl<cj:0, 7s[»«rWk1Wft 
30 mr*ctU<. o^<>Btt^S^iR(kti(iM«:'t»^ 

[0149] ( 5 > ±22 < £ > cce4N9*£HBlWc* 
*r *«fa*«*HK:«it A:C <t &ft»S« 

[ 0 1 5 0 ] <&teVi) m&&<o6i>mn'?z>. 
[0151] <ff« - s*»*a^*ssfktt««© 
a^ $ nx c »* jiHBtkttiUMttn i * 

itwoxo*i>. cca^-r&ci^xfiKri^c 
6 . $ nx v - o fc»^a s*® 

J: i 3:X7tt»af*«:it«-r ^ C i^ffi«SX* 
-5&*J, St»*a**iefktt8J«lCt8fil«:#^4*Si 

♦J a»*KUS«i*#iL*C <ttc J: 0 . ««(kttaEMIIJS 

cd^a o s*»*a*#wfctt»fflrt k xr - 

50 *pr**a«r*«OA:Ct*CJ:0, MAccj:QKttXiE 
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^-tcm^3 txtc 3 ^fif3i<*«r$5«g J: < i£l&T* C 
[ 0 1 5 2 ] < 6 > ±sa < 2 > Xli < 4 ) tcia^cr^ig 

[0153] ( $mtii) m&&V>4 frh6 #$4^7* *o 

[0154] < \m • «* > ****** *«w^ju ?■ 
bttaiwoaa** * rK l . S5t* * ;u *" 

[ 0 l 5 5 ] C 7 > ±£ < I > &CX < 2 > *>b < 6 ) 4) 

[ 0 l 5 6 ] < ) mfi0*Z> l 6 #&iiT* 0 
[ 0 I 5 7 ) < fta • > * > *F*JK* * U * -5$<D 

^«u-ci/ns tttcft^^afbtetfiWi 

» jRswa^a < * i * & h tc#>* * "j * - as 
aBUttoafttttttt-ceai'. sA:^^u*-^:a>ca 

»*S-&*Wbtta*««E>±ffi^¥*«: fit -£> * 

tnk» w*c * &*a« * o * t . j: o a 

tcj: »*as*iBfbttW«^i*(c»ft*ai**c i 
#«c#, »3MS*afbttWHtt:^*n*tt*«:±i*« 

[0158] ( 8 ) ±£ C 1 > < 2 > < 6 > Q 

#a#, usa3t^®tcisoww^n-ci^ci«:«at 

[0159] < Xft0l ) 1 * 6 6 ^r^, 

[0160] < \%m - > 5ir#^^JfeS&*^^^^ 



4) ^¥8- 1 5 0 662 

$ n*c <, > c i 6ataw a±a>?gfb t fc » 

[0161] ( 9 > JilE < 1 > RO* ( 2 ) 3^^> ( 6 > <D 

10 [0162] <£ftfl> ^fe«0> 1^66 tfttSr^. 
[0163] < ff« • «JR > m&&&Z^*.Z>&W& 
tt*«d*Wbtt««*Ati&33**««>*ffl^«ffiKi 

[0164] ( 1 0 > ±§2 < 8 > &Zf < 9 > <D*iS^ 

20 [0165] (^te^> ^fc#<D i a^ettsftar*. 

[0166] Cffa. **> W8a»ll€:#^**S<:# 

*ta«j*f c&a»"C**©x«wi7a* s:»*rx 

[0167] ( 1 1 ) ±12 ( 1 > X** ( 2 > CCSSfcWfc 

3BB«atc*ji»-c, watt^a*. asai»5fea&*a 
30 fttt«a4r*»f*iiw:. *5aa»«wf *bi*^6 

[0168] <^ite«> «ttMQ2^B^r«. 
[0169] < tta - 4* > S«$n/ciftS^i!«*C, A> 
^«*Stc**iailir*a»r4l»ift:CiccJ:0, ft 

fro. affi^a^aRa-c-rtr. at->*c, ^ssnft® 

[0170] < 1 2 > ±12 < 1 1 ) Kf2j3UDjfc£8^fi 

40 cc^c»r, msas^a^. a&fts^acctfasnfc 
a»ta*-r **a*>^^<r&c&*4Mktf 

[0171] (HMM) i d-66^Sfc^-r& 0 

[0172] c rea - «a> »?ar 4*a^««*a* 

sr*A:i6o*«t or^^^AemcaKaftAabr 
c^ci^cjio. fe j Mfc*aai'ftr»«) a c. aieaxa 
^«fbtt»w«:afk«tf -co* <ttt< s^urBft 

50 ?2^C*ia»^I^^ 
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[0173] < 1 3 > ±12 < 1 > RU i 2 > i»h < 5 > 
l£. BS2*ftti¥B. ifij£2iHJ&&#* xilHCl* 

*bwbb. 

[0174] &ttB 1 iPh 6&&m?*o 

[0175] wm&vnm &tb*n*m\zrr *tc#> 

/37,«?*ili«8<c»ttl/fcC <b cc J: 0 . fr^BOttR* 
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